INTRODUCTION {#sec1-1}
============

There are three conditions of intersex associated with persistence of derivatives of mullerian duct: Persistent Mullerian duct syndrome (PMDS), mixed gonadal dysgenesis, and dysenteric male pseudo-hermaphroditism.\[[@ref1]\] PMDS is typically characterized by undescended testes with presence of small underdeveloped uterus in genetically male infant or adult with normal external genitals and virilization. The condition is usually detected during evaluation for undescended testes/infertility or during surgery for other abdominal condition. Treatment is controversial, and various treatment options include gonadal biopsy, orchidopexy, orchidectomy, excision of derivatives of mullerian duct, etc. Laparoscopy is very useful in such cases as it is diagnostic and therapeutic at the same time and also offers advantages of minimally invasive approach. We hereby report a rare case of PMDS with left inguinal hernia along with seminoma of right testes managed by laparoscopic approach.

CASE REPORT {#sec1-2}
===========

A 38-year-old male was evaluated in an emergency department for a painful swelling in left inguinal region for 5 days. Swelling was reducible initially for about 1-year. Detailed history, revealed associated infertility, investigated elsewhere having 14 years of married life. He reported normal sexual activity and had well developed secondary sexual characters with male pattern voice. Per abdominal examination was unremarkable. On genital examination, he had male genitals with normal appearing penis along with bilaterally undescended testes and underdeveloped scrotum. He also had left sided complete inguinal hernia, which was partially reducible without any signs of strangulation. On reviewing old medical records, it was found that he had bilateral intra-abdominal testes with presence of rudimentary uterus. Semen analysis showed aspermia. Karyotyping analysis detected 46(XY) chromosome pattern. Cross-sectional imaging confirmed presence of the uterus with bilateral intra-abdominal testes located along the iliac vessels \[[Figure 1](#F1){ref-type="fig"}\].

![Multi-detector computed tomography pelvis: Oblique coronal section showing presence of bilateral intra-abdominal testes with uterus. RT -- right testes, LT -- left testes, U -- uterus, RIV -- right iliac vessels, LIV -- left iliac vessels](JMAS-11-273-g001){#F1}

Patient planned for diagnostic laparoscopy with bilateral orchidectomy and possible hysterectomy with hernia repair. Patient and family were explained regarding condition, and informed consent was obtained. Diagnostic laparoscopy revealed presence of small underdeveloped uterus with bilateral adenexa and undescended testes \[[Figure 2a](#F2){ref-type="fig"}\]. There was the presence of left indirect inguinal hernia with omentum herniating into the sac \[[Figure 2b](#F2){ref-type="fig"}\]. Subsequently, hernial contents were reduced, and laparoscopic hysterectomy with bilateral orchidectomy was performed. This was followed by trans-abdominal preperitoneal mesh repair of left inguinal hernia. Specimen retrieved via small pfannenstiel incision. Operating time was 190 min with 50 ml blood loss. Postoperatively liquids started after 6 h and diet started the next day. Patient was discharged on 2^nd^ postoperative day without any complications.

![Intra-operative picture: (a) Presence of underdeveloped uterus with bilateral adenexa and bilateral undescended testes. RT -- right testes, LT -- left testes, U -- uterus. (b) Presence of left inguinal hernia (after reducing contents). IH -- indirect inguinal hernia, IEV -- inferior epigastric vessels](JMAS-11-273-g002){#F2}

Histopathological analysis showed the presence of rudimentary uterus with cervix. Both testes showed presence of atrophic seminiferous tubules without any evidence of spermatogenesis. Surprisingly, section from right testes had showed presence of seminoma, stage I, which was confirmed by immunohistochemistry. Based on clinical examination, intra-operative findings and histological features, we propose a diagnosis of PMDS.

DISCUSSION {#sec1-3}
==========

Persistent Mullerian duct syndrome is an uncommon variety of pseudo-hermaphroditism seen in phenotypically normal males with chromosome 46, XY. This condition occurs due failure of fetal anti-mullerian hormone (AMH) to induce regression of mullerian ducts either due to mutation in gene coding for AMH (chromosome 19) or AMH receptors (chromosome 12). The syndrome can be sporadic or inherited in an autosomal recessive manner.\[[@ref2]\] These individuals develop testes and have normal androgenic function with the development of near normal Wolffian duct derivatives and normal external genitals. Interestingly, all of them have either unilateral or bilateral undescended testes, probably due to close structural relationship between the gonad and the retained mullerian duct structures and sometimes it is associated with inguinal hernia as in this case. Almost always there is presence either of derivatives of mullerian duct, that is, uterus, cervix and fallopian tubes, sometimes pulled inside ipsilateral or contralateral inguinal canal, condition referred to as hernia uteri inguinalis.\[[@ref3]\] Few cases of preserved fertility in PMDS have been reported, however, infertility is common due to chronic cryptorchidism and obstruction of vas deference or other parts of male excretory ducts. There is a definite risk of malignant transformation in undescended testes as seen in cases of cryptorchidism. Malignant transformation of mullerian duct derivatives is rare with only two cases reported in the literature.\[[@ref4][@ref5]\]

Surgical management of this condition is controversial and depends on the status of the gonads, degree of development of the mullerian derivatives, fertility, and age of the patient.\[[@ref6]\] Orchidopexy is the primary treatment in infants and children. Derivatives of mullerian ducts are carefully excised to preserve vas and to improve the chances of fertility. Orchidectomy is advised for testes that cannot be mobilized out of the inguinal canal so also for an adult where the risk of malignant transformation of the undescended testis is high.\[[@ref7]\] In this patient, decision for orchidectomy was taken in view of high risk of malignancy which was subsequently proved to be present on histopathological analysis, while excision of the mullerian derivatives was based on the facts that apart from it being a rudimentary and nonfunctional organ, there is a small but definite risk of malignant change.

To conclude, in given scenario laparoscopy has offered a unique advantage in terms of better visualization, less blood loss, combining multiple procedures along with early return to work and excellent cosmetic outcome.
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